Human Chorionic Stem Cells: Podocyte Differentiation and Potential for the Treatment of Alport Syndrome.
Alport syndrome (AS) is a hereditary glomerulopathy caused by a mutation in type IV collagen genes, which disrupts glomerular basement membrane, leading to progressive glomerulosclerosis and end-stage renal failure. There is at present no cure for AS, and cell-based therapies offer promise to improve renal function. In this study, we found that human first trimester fetal chorionic stem cells (CSC) are able to migrate to glomeruli and differentiate down the podocyte lineage in vitro and in vivo. When transplanted into 7-week-old Alport 129Sv-Col4α3(tm1Dec)/J (-/-) mice, a single intraperitoneal injection of CSC significantly lowered blood urea and urine proteinuria levels over the ensuing 2 weeks. In addition, nearly two-thirds of transplanted -/- mice maintained their weight above the 80% welfare threshold, with both males and females weighing more than age-matched nontransplanted -/- mice. This was associated with less renal cortical fibrosis and interstitial inflammation compared to nontransplanted mice as shown by reduction in murine CD4, CD68, and CD45.2 cells. Transplanted CSC homed to glomeruli, where they expressed CR1, VEGFA, SYNAPTOPODIN, CD2AP, and PODOCIN at the RNA level and produced PODOCIN, CD2AP, and COLIVα3 proteins in nontransplanted -/- mice, indicating that CSC have adopted a podocyte phenotype. Together, these data indicate that CSC may be used to delay progression of renal pathology by a combination of anti-inflammatory effects and replacement of the defective resident podocytes.